Abstract. This article deals with the modeling of junctions in a road network from a macroscopic point of view. After reviewing the Aw & Rascle second order model, a compatible junction model is proposed. The properties of this model and particularly the stability are analyzed. It turns out that this model presents physically acceptable solutions, is able to represent the capacity drop phenomenon and can be used to simulate the traffic evolution on a network.
1. Introduction. In the fluid paradigm for road traffic modeling, the traffic is described in terms of two basic macroscopic variables: the density and the speed of the vehicles at position x along the road at time t (denoted ρ(x, t) and v(x, t)). A usual way to describe a network traffic model is as follows:
• First, the equations binding the values of ρ and v to the initial conditions on an infinite single road are considered. These equations are usually a set of partial differential equations (PDE). A traditional problem studied for such systems is the Riemann problem which is an initial value problem where the initial condition consists of two constant values:
The Riemann problem is important, not only since it allows an explicit solution but also because the solution of any initial value problem with arbitrary initial conditions can be constructed from a set of appropriate Riemann problems (see e.g.
[3]).
• Then, the junctions at the nodes of the network are introduced. The junctions represent the connections between different roads, for example the merging of two roads in one or the fork of one road in two. An appropriate description of the behaviour of the drivers at the junction must then be provided. One way to do this is to describe the solution of the Riemann problem at the junction. If we consider a junction with some incoming and some outgoing roads, the initial state is 
